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(54) Stapler 

(57) A motor-operated stapler capable of narrowing 
the range of a home position zone of a cam, is provided. 
The motor-operated stapler includes a driver 86 which 
reciprocates and drives out a staple toward a sheet bun- 
dle and a drive-out mechanism 30 which causes the 



driver 36 to operate. A driver cam 32 is mounted on a 
driving shaft 31 in the drive-out mechanism 30 and the 
driver 36 is reciprocated once by rotation of the driver 
cam 32. A brake mechanism 60 is used which applies 
a brake mechanically to the rotation of the driving shaft 
31 when the driver 36 returns to its home position. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001 ] The present invention relates to a motor-oper- 
ated stapler having a driver which reciprocates and 
drives out a staple toward a sheet bundle. 

DESCRIPTION OF THE PRIOR ART 

[0002] Heretofore, such a motor-operated stapler as 
shown in Fig. 11 has been known. This known stapler 
is provided with a forming plate 1 for forming a staple in 
U shape, a driver 3 for driving out the U-formed staple 
toward a sheet bundle 2. a link mechanism 4 which 
causes the forming plate 1 and the driver 3 to recipro- 
cate, and a table having a clincher (not shown) for 
clinching leg portions of the staple which has pierced 
the sheet bundle 2. 

[0003] The link mechanism 4 has a link cam 6 mount- 
ed on a driving shaft 5 and a link member 8 mounted 
pivotably between a pair of frames 7, At a rear portion 
of the link member 8 is mounted a roller R rotatably in 
abutment against the link cam 6. The link member 8 is 
urged by means of a biasing member (not shown) in a 
direction in which the roller R is kept in abutment against 
the link cam 6. With rotation of the link cam 6, the link 
member 8 pivots about a shaft 8A, as shown in Fig. 12. 
[0004] A shaft 9 is held in an elongated hole 8B 
formed in a front end portion of the link member 8. As 
the link member 8 pivots about the shaft 8A, the shaft 9 
moves vertically along elongated holes 7A formed in the 
frames 7. The forming plate 1 and the driver 3 are se- 
cured to the shaft 9 and move vertically with a vertical 
movement of the shaft 9. 

[0005] The link cam 6 is formed with a home position 
portion 6A for keeping the forming plate 1 and the driver 
3 located at their position (home position) shown in Fig. 
1 1 , an advancing portion 6B for moving theforming plate 
1 and the driver 3 downward and driving out a staple, a 
hold-down portion 6C for holding down the driven-out 
staple, and a retreating portion 6D for moving the form- 
ing plate 1 and the driver 3 upward. With one rotation of 
the link cam 6 f the forming plate 1 and the driver 3 re- 
ciprocate once up and down. 

[0006] In such a conventional motor-operated stapler, 
plural cams, etc, other than the link cam 6 are mounted 
on the driving shaft 5. so even when the motor turns 
OFF, the rotation of the driving shaft 5 does not stop 
immediately due to inertia for example. For this reason 
it has so far be necessary that the range of the home 
position portion (home position zone) 6A be taken wide. 
For example, even with use of a motor brake or the like, 
one-ninth or more of the entire rotational angle (360°) 
of the link cam 6 is needed and a rotational angle (an 
angle falling under the range of the advancing portion 



6B) used for drive-out becomes narrower, thus giving 
rise to the problem that the rotational angle range used 
for other controls is narrowed. 

[0007] Even if an attempt is made to rotate the link 
5 cam 6 with use of a dedicated motor as a separate drive 
source for diminishing inertia, a wide home position 
zone is required due to accumulation of accuracy errors 
in a transfer system for transferring the rotational force 
of the motor to the link cam. 

w 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to pro- 
vide a motor-operated stapler which permits narrowing 
'5 the range of a home position zone of a cam. 

[0009] According to the present invention there is pro- 
vided a motor-operated stapler including a driver adapt- 
ed to reciprocate and drive out a staple toward a sheet 
bundle and a drive mechanism for actuating the driver, 
the driver being reciprocated once with rotation of a driv- 
ing cam mounted on a driving shaft in the drive mecha- 
nism, characterized by further including a brake means 
which brakes the rotation of the driving shaft mechani- 
cally when the driver returns to a home position thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 

Fig. 1 is a side view showing an entire configuration 
of a motor-operated stapler according to the 
present invention; 

Fig. 2 is a perspective view showing a clincher unit; 
Fig. 3 is an explanatory diagram showing the con- 
figuration of a vertical link mechanism; 
Fig. 4 is an explanatory diagram showing a driver 
unit; 

Fig. 5 is an explanatory diagram showing the con- 
figuration of a drive-out mechanism; 
Fig. 6 is a perspective view showing the configura- 
tion of a drive mechanism; 
Fig. 7 is an explanatory diagram showing a driver 
cam, a brake cam, and a driven gear which are 
mounted on a driving shaft; 
Fig. 8 is a perspective view showing the configura- 
tion of a brake mechanism; 
Fig. 9 is a sectional view showing the configuration 
of the brake mechanism; 

Fig. 10 is an explanatory diagram showing the 
brake cam and a roller; 

Fig. 11 is an explanatory diagram showing a part of 
a conventional motor-operated stapler; and 
Fig. 1 2 is an explanatory diagram showing the con- 
figuration of a conventional link mechanism 4, 

DETAILED DESCRIPTION OF THE EMBODIMENT 

[0011] A motor-operated stapler embodying the 
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present invention will be described hereunder with ref- 
erence to the accompanying drawings. 
[0012] In Fig. 1, the numeral 10 denotes a motor-op- 
erated stapler which is attached to a copying machine 
for example. The motor-operated stapler 1 0 is provided 5 
with a clincher unit 11 and a driver unit 20 ? the clincher 
unit 11 and the driver unit 20 being separated from each 
other. 

[Clincher Unit] w 

[0013] The clincher unit 1 1 is provided with a clincher 
base 12 having a clincher (not shown), a vertical link 
mechanism 1 3 for moving the clincher base 1 2 vertical- 
ly, and a clincher mechanism (not shown) for rotating *5 
the clincher. 

[Clincher Base] 

[0014] As shown in Fig. 2, the clincher base 12 is 20 
moved downward by the vertical link mechanism 1 3 and 
holds a sheet bundle (not shown) between it and a drive- 
out section 21 in the driver unit 20 ; and it has a bottom 
1 5 formed with an aperture 1 4 into which leg portions of 
a staple enter after piercing through the sheet bundle. 25 
The clincher clinches the leg portions of the staple which 
has entered the aperture 14. 

[Vertical Link Mechanism] 

30 

[0015] As shown in Fig. 3 ; the vertical link mechanism 
13 is provided with a link cam 13A mounted on a driving 
shaft 1 6 which is rotated by means of a motor disposed 
in a drive mechanism (not shown), a first link member 
1 3B adapted to rotate about a shaft 1 3J1 , a second link 35 
member 13C, and a third link member 13D adapted to 
rotate about a shaft 13J2. On the left-hand side of the 
third link member 1 3D is formed an elongated hole 1 3Da 
which is inclined upward in the leftward direction and 
whose left end portion is open. A shaft 1 2A provided on 40 
the clincher base 12 is inserted through an elongated 
hole 11 Fa formed in a frame 11Fof the clincher unit 11, 
as shown in Fig. 2. 

[0016] A roller R is mounted on an intermediate por- 
tion of the first link member 13B and it is in abutment 45 
against the peripheral surface of the link cam 13A. A 
protrusion 13BI is formed on an upper portion of the first 
link member 138 and it is inserted into an elongated hole 
13Ch which is formed in an intermediate portion of the 
second link member 1 3C and which is for adjusting the so 
paper thickness. The protrusion 18Bt is urged right- 
wards by means of a spring S so that the roller R is in 
abutment against the peripheral surface of the link cam 
13A constantly. With the spring S, the third link member 
1 3D is urged clockwise. 55 
[001 7] One end of the spring S is anchored to the pro- 
trusion 13Bt of the first link member 13B, while an op- 
posite end thereof is anchored to a protrusion 1 3Ct pro- 



vided at the right end portion of the second link member 
13C. 

[0018] Through, the link cam 13A and the link mem- 
bers 1 3B to 1 3D, the clincher base 1 2 reciprocates once 
vertically as the driving shaft 16 rotates once. 

[Driver Unit] 

[0019] As shown in Fig. 4, the driver unit 20 is provid- 
ed with a drive-out mechanism 30 disposed inside a U- 
shaped frame 22, a cartridge (not shown) loaded remov- 
ably into a magazine (not shown) which is provided in a 
sub frame 33 mounted inside the frame 22, a delivery 
mechanism (not shown) which sends out sheet staples 
stacked in the cartridge to the drive-out section, a drive 
mechanism 50 for driving the delivery mechanism and 
the drive-out mechanism 30, and a brake mechanism 
(brake means) 60. The drive mechanism 50 is secured 
to a side plate 23B of the frame 22. 

[Drive-out Mechanism] 

[0020] As shown in Fig. 5, the drive-out mechanism 
30 is made up of a driver cam (driving cam) 32 mounted 
on a driving shaft 31 , a driver link 35 mounted rotatably 
on a shaft 34 of the sub frame 33, and a driver 36 and 
a forming plate 37 both secured to the driver link 36. As 
is the case with the prior art the driver cam 32 is formed 
with a home position portion 32A } an advancing portion 
32B for driving out a staple, a hold-down portion 32C for 
holding down the driven-out staple, and a retreating por- 
tion 32D for moving the forming plate 37 and the driver 
36 downward. 

[0021] A roller 38 is provided on the driver link 35 ro- 
tatably, the roller 38 being in abutment against the pe- 
ripheral surface of the driver cam 32. As the driver cam 
32 rotates, the driver link 85 turns about the shaft 34, 
thereby causing the driver 36 and the forming plate 37 
to move vertically along an elongated hole 39 formed in 
the sub frame 33. Thus, while the driver cam 32 rotates 
once, the driver 36 and the forming plate 37 reciprocate 
once vertically. 

[Drive Mechanism] 

[0022] As shown in Fig. 6, the drive mechanism 50 is 
provided with a driving gear 51 mounted on a motor 
shaft of a motor (not shown), a reduction gear train 52 
engaged with the driving gear 51 , and a driven gear 53 
engaged with the reduction gear train 52. As shown in 
Fig. 7, the driven gear 53 is mounted on one end 31 B 
of the driving shaft 31. The driving shaft 31 extends 
through side plates 23A, 23B of the frame 22 and side 
plates 40A, 40B of the sub frame 33 and both ends 3 1 A, 
31 B thereof project to the outside of the side plates 23A 
and 23B (see Fig. 9). The driving shaft 31 is held rotat- 
ably by the side plates 23A and 23B of the frame 22. 
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[Brake Mechanism] 

[0023] As shown in Figs. 8 and 9, the brake mecha- 
nism 60 is made up of a brake frame 61 mounted outside 
the frame 22 vertically movably, a brake cam 62 mount- 
ed on the opposite end 31 A of the driving shaft 31, a 
roller (brake member) 63 abutted against the brake cam 
62, and springs (urging members) 64 disposed between 
a bottom 22D of the frame 22 and a base plate 66 of the 
frame 61 to urge the brake frame 6 1 downward, allowing 
the roller 68 to come into pressured contact with the 
brake cam 62. 

[0024] The brake frame 61 has side plates 66 and 67 
erected on both ends of the base plate 65, with vertically 
elongated holes 66A and 67A being formed in side 
plates 66 and 67, respectively. Both the end portions 
31 A and 31 B of the driving shaft 31 are inserted into the 
elongated holes 66A and 67A, which holes permit a ver- 
tical movement of the brake frame 61 . 
[0025] As shown in Fig. 10 : the brake cam 62 has a 
large-diameter portion 62A and a amall-diameter por- 
tion 62B. During ascent of the driver 36 and the forming 
plate 37, the roller 63 is put in abutment against the 
small-diameter portion 62B of the brake cam 62, while 
during descent of the driver 36 and the forming plate 37 
and also when they assume their home position, the roll- 
er 63 is put in abutment against the large-diameter por- 
tion 62A of the brake cam 62. The roller 63 is secured 
to the aide plate 66A of the brake frame 61 rotatably. 
[0026] The brake mechanism 60 is also provided on 
the side plate 23B side of the frame 22. 

("Operation! 

[0027] Next, the operation of the motor-operated sta- 
pler 10 of this embodiment will be described below. 
[0028] When a sheet bundle (not shown) is dis- 
charged from a copying machine (not shown) and a sta- 
pling signal is outputted from the copying machine, a 
motor in a drive mechanism of the clincher unit 11 is 
turned ON and the driving shaft 16 rotates. With this ro- 
tation of the driving shaft 1 6, the vertical link mechanism 
13 causes the ciincher base 12 to move down. The 
sheet bundle is pinched by both the clincher base 12 
which has thus descended and the drive-out section 21 
of the driver unit 20. 

[0029] Thereafter a drive motor in the driver unit 20 
is turned ON to rotate the driving shaft 31 . With this ro- 
tation (clockwise rotation in Fig. 5) of the driving shaft 
31. the advancing portion 32B of the driver cam 32 
comes into abutment against the roller 38. During this 
period, the driver link 35 turns clockwise about the shaft 
34 and both the driver 36 and forming plate 37 move 
upward. As the forming plates 37 rises, a staple (not 
shown) is formed in U shape and a staple (not shown) 
which has already been formed in U shape by the pre- 
vious rise of the forming plate 37 is driven out from the 
drive-out section 21 as the driver 36 rises. 



[0030] Leg portions of the staple thus driven out from 
the drive-out section 2 1 pierce through the sheet bundle 
and enter the aperture 14 formed in the clincher base 
12. The clincher mechanism in the clincher base 12 
5 clinches the leg portions of the staple which has entered 
the aperture 14. During this clinching period, the hold- 
down portion 32C of the driver cam 32 comes into abut- 
ment against the roller 38 and holds down the staple 
which has been driven out by the driver 36, 
to [0031] On the other hand, as the driving shaft 31 ro- 
tates, the brake cam 62 turns clockwise (in Fig. 10), so 
that the small-diameter portion 62B of the brake cam 62 
comes into abutment against the roller 63 while the ad- 
vancing portion 32B and hold-down portion 82C of the 
15 driver cam 32 are in abutment against the roller 38 : that 
is, during the period from the start of upward movement 
of the driver 36 and the forming plate 37 until the end 
thereof. Consequently, the brake frame 61 moves down 
from its home position shown in Fig. 9 with the biasing 
force of the spring 64. As a result, the force with which 
the roller 63 comes into pressured contact with the brake 
frame 61 becomes smaller and there is little braking 
force applied to the rotation of the driving shaft 3 1 . Thus, 
the staple driving-out operation is not influenced at all. 
[0032] When the clinching for the staple leg portions 
is completed, the retreating portion 32D of the driver 
cam 32 comes into abutment against the roller 88 and 
the driver link 35 turns counterclockwise about the shaft 
34. With this counterclockwise rotation of the driver link, 
the driver 36 and the forming plate 37 move down. 
[0033] With this downward movement, the large-di- 
ameter portion 62A of the brake cam 62 comes into 
abutment against the roller 63 and the brake frame 61 
moves upward against the biasing force of the spring 
64. With this upward movement, the force with which 
the roller 63 comes into pressured contact with the brake 
frame 61 becomes larger. As a result, a brakiang force 
is applied to the rotation of the driving shaft 31 and In- 
creases, so that the rotational speed of the driving shaft 
31 decreases. Since a large load is not imposed on the 
motor during downward movement of the driver 36 and 
the forming plate 37, there will occur no problem even 
if the braking force is applied to the driving shaft 31 . 
[0034] When the driver 36 and the Forming plate 37 
return to their home position, the brake frame 61 reach- 
es its top dead center, the braking force thereof be- 
comes maximum and the rotational speed of the driving 
shaft 31 becomes minimum. Therefore, even if the mo- 
tor is turned OFF when the driver 86 and the forming 
plate 37 have returned their home position, it is possible 
to let the driving shaft 31 stop positively at a predeter- 
mined position, in other words, the position at which the 
roller38 comes into abutment against the home position 
portion 32A of the driver cam 32. 
[0035] That is, it is possible to prevent overrun and let 
the driver 36 and the forming plate 37 stop surely at their 
home position. 

[0036] Thus, since a braking force is applied to the 
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driving shaft 31 during descent of the driver 36 and the tact with said brake cam downward from above, 

forming plate 37, it is not necessary to use the motor 
brake. Besides, since the braking force is increased with 
their descent, it is possible to surely prevent overrun and 
let the driver 36 and the forming plate 37 stop surely at 5 
their home position. Therefore, it is possible to narrow 
the range of the home position portion (home position 
zone) 32A of the driver cam 32 and widen the range of 
the advancing portion 32B of the driver cam 32. 
[0037] In the above embodiment, moreover, since the to 
spring 64 is used for applying the braking force to the 
driving shaft 31 , the configuration is simple and it is pos- 
sible to provide an inexpensive motor-operated stapler. 
[0038] Further although in the motor-operated stapler 
10 of the above embodiment, the clincher unit 11 and '5 
the driver unit 20 are formed as separate units, it goes 
without saying that both may be formed in one piece with 
each other. 



Claims 

1 . A motor-operated stapler including a driver adapted 
to reciprocate and drive out a staple toward a sheet 
bundle and a drive mechanism for actuating the 25 
driver, said driver being reciprocated once with ro- 
tation of a driving cam mounted on a driving shaft 

in said drive mechanism, 

characterized by further including a brake 
means which brakes the rotation of said driving 30 
shaft mechanically when said driver returns to a 
home position thereof. 

2. A motor-operated stapler according to claim 1, 
wherein said brake means comprises a brake cam 35 
mounted on said driving shaft, a brake member 
which is put in abutment against said brake cam, 
and a biasing member which urges said brake 
member in a direction in which the brake member 
comes into pressured contact with said brake earn, 40 
and when said driver returns to its home position, 

the force with which said brake member comes into 
presaured contact with said brake cam is increased 
to brake said driving shaft. 

45 

3. A motor-operated stapler according to claim 2, 
wherein said brake cam has a large-diameter por- 
tion and a small-diameter portion, and when said 
driver returns to its home position, said brake mem- 
ber is brought into abutment against said large-di- so 
ameter portion of the brake cam. 

4. A motor-operated stapler according to claim 3. 
wherein a brake frame is attached vertically mova- 

b!y to a frame which holds said driving shaft rotata- 55 
bly, said brake frame being urged downward by said 
biasing member, and said brake member is provid- 
ed on said frame and is brought into pressured con- 
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